Results: The mean (SD) total WOMAC scores in the groups were as follows: advanced OA 1436.2 (471.6), early OA 797.4 (549.6) and controls 10.5 (12.6), demonstrating that the advanced OA group had severe pain (p<0.0001). MOAKS scoring in the advanced OA group showed x% had femoral BMLs and y% tibial, with z% both. SEM showed most normal bone marrow was adipocytic with adipocytes the major bone lining cells, often making and moulding trabecular excrescences. Bone volume fraction was starkly reduced in BML areas, with marrow replaced by dense fibrous connective tissue, hyaline cartilage and fibrocartilage. Areas of aggressive resorption were found at the periphery of BML patches and areas of calcified cartilage so deep within the bone that they could not be explained by impaction from the joint surfaces, but were arising by mineralisation of cartilage formed deep within the bone organ (Figure 1) . Tissue microarray of a subset of n=24 samples from the OA BML and controls showed 218 genes were significantly differentially regulated compared with control samples (p<0.05). Gene groups demonstrating the highest levels of regulation included the extracellular matrix protein thrombospondin 4, the chondrocyte-expressed protease matrix metalloproteinases (MMP-13), neuro-epithelial and axonal development proteins, pro-inflammatory cytokines and catenin signalling. Discussion: Our study is the first to employ SEM and microarray techniques in one study to interrogate OA BMLs. We have found that BMLs demonstrate areas of high metabolic activity comprising of cartilage proteins and enzymes in addition to neuronal differentiation proteins which could explain why they are strongly associated with pain. 
